The drilling process is generally costly and time consuming and prone to serious hazards. Cost-efficiency and enhanced safety measures are vital for any drilling operation. Recent studies indicate that poor reliability in the drilling process resulted in as much as 30% loss of production time. Improved sensor technology with process automation can improve process performance and safety. During drilling operations, along with the drill string, a drilling fluid, commonly very dense and viscous fluid, is circulated in a closed flow-loop. The drilling fluid, non-Newtonian in its rheological behaviour, serves three main objectives: keeping the bottom-hole pressure at an acceptable level, lubricating the drill bit and facilitating the removal of cuttings and debris from downhole. These three goals have to be kept in balance and are achieved by adjusting the density ( ), viscosity ( ) and the flow-rate (qv) of the drilling fluid. These three drilling process parameters need to be continuously monitored for optimizing process performance and securing safety. The cuttings in the drilling fluids make it especially challenging when conventional inline sensor systems are used due to the unavoidable erosion and maintenance costs. Non-invasive ultrasonic measurement techniques can be part of a robust and easily implementable control and monitoring system.
Statement of Contribution/Methods
In this work acoustic properties of different drilling fluids are studied. Propagational properties of different samples of drilling fluids are studied with focus on attenuation and frequency characteristics in transmission mode.
Results/Discussion
Experimental results using different sets of ultrasonic transducers with different frequencies, confirm the high attenuation of ultrasonic pulses (Figure 1) . The attenuation coefficient s is given by Navier-Stokes equation s=(2 2 s)/(3 v 3 ) where, is the angular frequency, s the shear viscosity, the density, and v the speed of sound. A model is proposed to estimate the attenuation and viscosity of the drilling fluid based on acoustical and rheological parameters. This study presents results from ultrasonic interrogation of non-Newtonian fluids using different ultrasonic propagation modes with focus on their rheological properties.
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